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Executive Summary

Under the Energy Policy Act of 2005 (EPAct 2005), the United States (U.S.) Congress has directed the U.S.
Department of Energy (DOE) to carry out a program to demonstrate the commercial application of
integrated biorefineries for the production of ethanol from lignocellulosic feedstocks. Federal funding for
lignocellulosic ethanol production facilities is intended to further the government’s goal of rendering
lignocellulosic ethanol cost-competitive with corn ethanol by 2012 and, along with increased automobile fuel
efficiency, reducing gasoline consumption in the U.S. by 20 % within 10 years.

In February 2006, pursuant to § 932 of the EPAct 2005, DOE issued a Funding Opportunity Announcement
(FOA) for applications to design, construct, and operate an integrated biorefinery employing lignocellulosic
feedstocks for the production of combinations of (i) liquid transportation fuels; (ii) bio-based chemicals; (iii)
substitutes for petroleum-based feedstocks and products; and (iv) energy in the form of electricity or useful
heat. POET Project LIBERTY, LLC (POET) applied for, and was one of six companies selected to negotiate
for, award of financial assistance to aid in the construction and operation of their planned lignocellulosic
ethanol production facility.

Based on this selection, DOE proposes to provide financial assistance (the Proposed Action) to POET for
the construction and operation of the lignocellulosic ethanol production facility (Project LIBERTY) near the
City of Emmetsburg, lowa. The financial assistance would cover up to 40% of project costs but would not
exceed $80 million.

In accordance with DOE and National Environmental Policy Act (NEPA) implementing regulations, DOE is
required to evaluate the potential environmental impacts of DOE facilities, operations, and related funding
decisions. The proposal to use Federal funds to support the project requires that DOE address NEPA
requirements and related environmental documentation and permitting requirements. In compliance with
NEPA (42 United States Code [USC] 88 4321 et seq.) and DOE’s NEPA implementing regulations (10 Code
of Federal Regulations [CFR] Section 1021.330) and procedures, this environmental assessment (EA) and
notice of wetland involvement (NOWI) examines the potential environmental impacts of DOE’s Proposed
Action and a No Action Alternative.

POET Biorefining — Emmetsburg (Existing Plant) is an existing dry mill corn-to-ethanol facility located near the
City of Emmetsburg, lowa and is one of many Premier Partner Plants under management by POET Plant
Management, LLC. (POET PM) This site has been selected for transformation into a biorefinery that
integrates advanced corn dry milling and lignocellulosic conversion technologies to produce ethanol and
byproducts. The transformation of this plant into an integrated biorefinery is called Project LIBERTY.

The objectives of Project LIBERTY are as follows:
e Transform an existing conventional dry mill corn-to-ethanol plant into a commercial scale biorefinery
that integrates advanced corn-to-ethanol dry milling and lignocellulose-to-ethanol conversion

technologies; the lignocellulosic feedstock will be corn cobs and may include corn fiber.

e Implement a sustainable corn cob collection, storage, and delivery system to provide feedstock to the
biorefinery.

¢ Maximize alternative energy production and minimize traditional energy usage.
e Operate the cob collection and biorefinery systems to:

— Validate the technology at commercial scale.

— Validate the economics at commercial scale.
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— Enable replication of the technology at other existing corn-to-ethanol dry mills or new greenfield
lignocellulosic-to-ethanol facilities.

In compliance with the statutory mandate of EPAct 2005 § 932, DOE has implemented a program to
demonstrate the commercial application of integrated biorefineries that produce ethanol from lignocellulosic
feedstocks. The facility that would be constructed and operated as a result of the Proposed Action would
meet the requirements of 8932 by using renewable supplies of crop residue to produce fuel-grade ethanol.
The Proposed Action also would support DOE’s mission to reduce dependency on fossil fuels and
commercialize lignocellulose technologies. By providing financial assistance to support the construction of
the proposed lignocellulose ethanol production plant, DOE would support national energy needs and the
development of alternative fuel sources.

This report presents the EA and NOWI prepared for the DOE NEPA process. This report provides information
on:

e The conditions at the Existing Plant;

e The proposed Starch Expansion project for the site;

e The proposed Project LIBERTY project;

e The alternatives considered, including the No Action Alternative; and

e The potential environmental impacts of the proposed Project LIBERTY.
The EA and NOWI study areas include:

e Occupational Health and Safety

e Air Quality and Meteorology

e Geology and Soils

e Biological Resources

e Water Resources

e \Waste Management and Hazardous Materials

e Infrastructure

e Cultural Resources

e land Use

e Noise

e Aesthetics

e Traffic

e Socioeconomics and Environmental Justice
POET has made the following commitments to mitigate potential impacts that were identified during the

preparation of this EA. These commitments would be completed following a DOE decision to implement the
Proposed Action.

1. POET Design and Construction (POET D&C) would complete an ambient air quality modeling
analysis of the air pollutant emissions from the Existing Plant, Starch Expansion, and Project LIBERTY
(Combined Biorefinery) to demonstrate that the facility would not cause or contribute to an
exceedance of the National Ambient Air Quality Standards (NAAQS). In the event that the ambient air
quality modeling analysis found that the Combined Biorefinery would cause or contribute to a violation
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of the NAAQS, POET D&C would redesign the facility and/or its pollution control equipment to reduce
the ambient air quality impacts until the exceedance was no longer indicated.

2. POET D& C will deed land to Palo Alto County for construction of a right turn lane on 470" Street to
minimize traffic interruptions on 470", POET D & C will collect traffic data and complete a traffic Level
of Service (LOS) analysis on 380" at the Existing Plant entrance and 470" Street at the proposed
Project LIBERTY entrance prior to initiating construction of Project LIBERTY. POET D & C will also
collect traffic data and complete a LOS analysis during construction and operation of Project
LIBERTY.

3. Project LIBERTY would only use enzymes and yeast strains for fermentation that have been approved
for commercial sale. Although the specific yeasts that will be used are still under development,
potential impacts are expected to be similar to current commercially available genetically modified
strains of brewers yeasts, which have been approved as food additives by the US Food and Drug
Administration (FDA) and are classified as Substances Generally Recognized as Safe (GRAS) per 21
CFR 170.36 (for example GRAS NOTICE No. GRN 000120). Once the specific genetically modified
yeast strain has been identified, POET would incorporate facility design and operating practices to
allow the purchase, transport, storage, and use of any genetically modified yeasts in accordance with
applicable federal, state, or local regulations, as well as those specific requirements established by the
manufacturer of the genetically modified yeast strains.

4. POET PM would monitor the groundwater elevations in their on-site monitoring wells as an indicator of
potential interferences with nearby water wells. In the unlikely event that well interference is observed,
POET PM would proactively participate in informal negotiations and/or settlement procedures as
outlined by lowa Administrative Code 567-54. Actions that may be taken include lowering the pump in
the affected well, drilling a replacement well, or extending the water line from the Emmetsburg
Municipal Utilities District (District) and connecting the affected party to the District system

5. POET PM would review and revise the existing Integrated Contingency Plan (ICP) and Emergency
Response Plan (ERP) to address the medical and environmental hazards associated with Project
LIBERTY. The revisions would be completed in accordance with federal and lowa Occupational
Health and Safety Administration (OSHA) and United States Environmental Protection Agency
(USEPA) regulations and guidance. POET PM would also review and revise the Process Safety
Management (PSM) program safety and emergency response procedures for construction activities,
excavation and trenching, electrical, hazardous chemicals, hot work permits, fall prevention, proper
equipment usage, confined space entry, fire protection and prevention, and hearing and respiratory
protection for employees, contractors and visitors. These updates would be completed prior to
bringing the additional hazardous materials on site.

6. POET D&C would prepare a Storm Water Pollution Prevention Plan (SWPPP) for Project LIBERTY
construction activities. The construction SWPPP would contain Best Management Practices (BMPs)
regarding erosion and sedimentation control and spill response and control measures. POET PM
would revise the existing SWPPP for operations of Project LIBERTY. The operation SWPPP would
contain BMPs regarding storage and handling of materials and spill control measures.
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Kw Kilowatt

Ibs Pounds

LLC Limited Liability Corporation

MCAN Microorganism Commercialization Activity Notice
mg/L Milligram per Liter
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UPL Obligate Upland

u.s. United States

USACE United States Army Corps of Engineers

usc United States Code

USDA United States Department of Agriculture

USEPA United States Environmental Protection Agency

USFWS United States Fish and Wildlife Service

USGS United States Geological Survey

VOC Volatile Organic Compound

WET Whole Effluent Toxicity
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1.0 Introduction

1.1 Background

Under EPAct 2005, the U.S. Congress has directed the DOE to carry out a program to demonstrate the
commercial application of integrated biorefineries for the production of ethanol from lignocellulosic
feedstocks. Federal funding for lignocellulose ethanol production facilities is intended to further the
government’s goal of rendering lignocellulose ethanol cost-competitive with corn ethanol by 2012 and, along
with increased automobile fuel efficiency, reducing gasoline consumption in the U.S. by 20% within 10
years.

In February 2006 pursuant to § 932 of the EPAct 2005, DOE issued a FOA for applications to design,
construct, and operate an integrated biorefinery employing lignocellulosic feedstocks for the production of
combinations of (i) liquid transportation fuels; (ii) bio-based chemicals; (iii) substitutes for petroleum-based
feedstocks and products; and (iv) energy in the form of electricity or useful heat. POET applied to the FOA,
and was one of six companies selected to negotiate for, award of financial assistance to aid in the
construction and operation of their planned lignocellulosic ethanol production facility.

Based on this selection, DOE proposes to provide financial assistance to POET for the construction and
operation of Project LIBERTY near the City of Emmetsburg, lowa. The financial assistance would cover up
to 40% of project costs and would not exceed $80 million.

In accordance with DOE and NEPA implementing regulations, DOE is required to evaluate the potential
environmental impacts of DOE facilities, operations, and related funding decisions. The proposal to use
Federal funds to support the project requires that DOE address NEPA requirements and related
environmental documentation and permitting requirements. In compliance with NEPA (42 USC 88 4321 et
seq.) and DOE’s NEPA implementing regulations (10 CFR Section 1021.330) and procedures, this EA and
NOWI examines the potential environmental impacts of DOE’s Proposed Action and a No Action Alternative.

1.2  The National Environmental Policy Act

The Council on Environmental Quality (CEQ) regulations for implementing the procedural provisions of
NEPA (40 CFR Parts 1500-1508) and DOE'’s implementing procedures for compliance with NEPA (10 CFR
Part 1021) require that DOE, as a Federal agency:

e Assess the environmental impacts of its proposed actions;

¢ Identify any adverse environmental effects that cannot be avoided should a proposed action be
implemented;

o Evaluate alternatives to the proposed action, including a No Action Alternative;

e Describe the relationship between local short-term uses of the environment and the maintenance
and enhancement of long-term productivity; and

e Characterize any irreversible and irretrievable commitments of resources that would be involved
should the proposed action be implemented.

These requirements must be met before a final decision is made to proceed with any proposed Federal
action that could cause significant impacts to human health or the environment. This EA and NOWI is
intended to meet DOE'’s regulatory requirements under NEPA and provide DOE and other State and
Federal agency decision-makers with the information they need to make informed decisions in connection
with the construction and operation of the proposed plant.

This evaluates the potential individual and cumulative effects of the Proposed Action. No other action
alternatives are analyzed in detail, although this EA and NOWI provides a discussion of alternate cob
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delivery and handling methods and alternate sites that were considered but determined by POET to be
unfeasible. For purposes of comparison, this EA and NOWI also evaluate the impacts that would occur if
DOE were to decide not to subsidize the construction and operation of the proposed plant (the No Action
Alternative).

This EA and NOWI has been prepared under DOE'’s regulations and guidelines for compliance with NEPA
(42 USC 88 4321 et seq.). The Draft EA and NOWI was made available to interested members of the public
and to Federal, State, and local agencies for review and comment prior to DOE'’s final decision on the
Proposed Action.

1.3 Proposed Project Overview

The Existing Plant is an existing dry mill corn-to-ethanol facility located near the City of Emmetsburg, lowa and
is one of many Premier Partner Plants under management by POET PM. This site has been selected for
transformation into a biorefinery that integrates advanced corn dry milling and lignocellulosic conversion
technologies to produce ethanol and byproducts. The transformation of this plant into an integrated biorefinery
is called Project LIBERTY.

The objectives of Project LIBERTY are as follows:

e Transform an existing conventional dry mill corn-to-ethanol plant into a commercial scale biorefinery
that integrates advanced corn-to-ethanol dry milling and lignocellulose-to-ethanol conversion
technologies; the lignocellulosic feedstock will be corn cobs and may include corn fiber.

¢ Implement a sustainable corn cob collection, storage, and delivery system to provide feedstock to the
biorefinery.

¢ Maximize alternative energy production and minimize traditional energy usage.
e Operate the cob collection and biorefinery systems to:

— Validate the technology at commercial scale.

— Validate the economics at commercial scale.

— Enable replication of the technology at other existing corn-to-ethanol dry mills or new greenfield
lignocellulosic-to-ethanol facilities.

1.4  Background and Site History

The Existing Plant was constructed in 2004 and 2005 on an existing greenfield site. The Existing Plant was
designed as a dry mill corn-to-ethanol facility with a hame plate production capacity of 50 million gallons per
year (MMGal/yr) of denatured ethanol. With the exception of planned maintenance outages, the Existing Plant
has operated near its permitted production capacity since opening in 2005. In 2007, the Existing Plant
constructed three additional grain bins at the site for additional grain storage capacity. Fuel ethanol production
was not affected by the grain bin project.

In June 2008, POET D&C bhegan the permitting process for an expansion of the corn-to-ethanol production
facility, known as the Starch Expansion. The Starch Expansion will increase the production capacity of the
Existing Plant to 105 MMgal/yr of denatured ethanol. Additional information on the Starch Expansion is
contained in Section 2.0.

1.5 Purpose and Need

In compliance with the statutory mandate of EPAct 2005 § 932, DOE has implemented a program to
demonstrate the commercial application of integrated biorefineries that produce ethanol from lignocellulosic
feedstocks. The facility that would be constructed and operated as a result of the Proposed Action would
meet the requirements of §932 by using renewable supplies of crop residue to produce fuel-grade ethanol.
The Proposed Action also would support DOE’s mission to reduce dependency on fossil fuels and
commercialize lignocellulose technologies. By providing financial assistance to support the construction of
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the proposed lignocellulose ethanol production plant, DOE would support national energy needs and the
development of alternative fuel sources.

1.6  Public Scoping

In accordance with the applicable regulations and policies, DOE sent scoping letters to potentially interested
local, state, and Federal agencies, including the U.S. Fish and Wildlife Service, the lowa Department of
Natural Resources, the lowa Department of Transportation, and the lowa State Historical Preservation Office.
DOE also sent scoping letters to other potentially interested individuals and organizations to solicit public
comment. DOE published the Scoping Letter on-line at the DOE Golden Reading Room. The scoping letter
described the Proposed Action and requested assistance in identifying potential issues that could be evaluated
in the EA. In response to the scoping letters, DOE did not receive any comments from individuals,
organizations, or agencies raising any specific objections or concerns about the Proposed Action.

Appendix G contains a copy of the scoping letters and the scoping letter distribution list.

1.7 Report Content
This report presents the EA and NOWI prepared for the DOE NEPA process. This report provides information
on:

e The existing conditions at the site;

e The proposed Starch Expansion project for the site;

e The proposed Project LIBERTY Biorefinery project;

e The alternatives considered, including the No Action Alternative; and

e The potential environmental impacts of the proposed Project LIBERTY.
The EA and NOWI study areas include:

e Occupational Health and Safety
e Air Quality and Meteorology

e Geology and Soils

e Biological Resources

e \Water Resources

e \Waste Management and Hazardous Materials
e Infrastructure

e Cultural Resources

e Land Use

e Noise

e Aesthetics

o Traffic

e Socioeconomics and Environmental Justice
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2.0 Project Alternatives

This section of the EA and NOWI describes the No Action Alternative and Project LIBERTY.

As discussed in greater detail in Section 2.1, the No Action Alternative consists of the continued operation of
the Existing Plant, a 50 MMgal/year conventional corn-to-ethanol plant plus construction of a 55 MMgal/year
Starch Expansion. The construction of the Starch Expansion by POET D&C is independent of any decision by
DOE to provide federal funds for the design and construction activities related to Project LIBERTY.
Additionally, the construction for the Starch Expansion is expected to be complete or nearly complete prior to
the proposed start of construction of Project LIBERTY. The Proposed Action does not include funding for
activities related to the Starch Expansion. However, potential cumulative environmental impacts include those
impacts related to the Existing Plant, the Starch Expansion, and Project LIBERTY (Combined Biorefinery).

As discussed in Section 1.1, the Proposed Action is DOE'’s proposal to provide financial assistance to POET
for the construction and operation of an integrated biorefinery including a 25 MMgal/yr lignocellulosic ethanol
production facility, a solid fuel boiler system that will use spent solids from the lignocellulose based ethanol
system, and an anaerobic digestion system that will produce biogas from the treatment of wastewater for use
on-site. Project LIBERTY would be located near the City of Emmetsburg, lowa. The financial assistance
would cover up to 40% of project costs but would not exceed $80 million.

For purposes of analysis in this EA, the No Action Alternative is used to evaluate the potential impacts that
would occur if Project LIBERTY were not built and operated and no supporting infrastructure were
constructed. Under the No Action Alternative, no DOE financial assistance would be awarded to POET.

2.1 No Action Alternative

The Existing Plant currently operates a 50 MMgallyear conventional corn-to-ethanol plant near the City of
Emmetsburg. This facility was constructed in 2004 and 2005 and has been operating continuously since its
initial startup, with the exception of planned maintenance outages. Section 2.1.1 provides detail on the
Existing Plant. POET D&C will construct the Starch Expansion, a 55 MMgal/year expansion of the Existing
Plant beginning in 2008 as a project independent from Project LIBERTY. After completion of the Starch
Expansion, the total capacity of the conventional plant will be 105 MMgal/year of denatured ethanol. Section
2.1.2 provides details on the Starch Expansion.

2.1.1 Existing Dry Mill Operations

2111 Location

The Existing Plant is located at 4724 380" Street approximately 1 mile southeast of the City of Emmetsburg, in
the south half of Section 32, Township 96N, Range 32W, Palo Alto County, lowa (Appendix A, Figure 1 Site
Location Map). The site is an irregularly-shaped area comprised of approximately 534 acres of land located at
approximately 1,200 feet above mean sea level (AMSL) (United States Geological Survey [USGS], 1980).

The site is relatively flat with a total elevation change of approximately 10 feet in the form of slightly rolling hills.
The slope is generally downhill from northeast to southwest. The site borders are as follows:

To the north: 380" Street, beyond which lies the Ag Processing, Inc. (AGP) soybean processing facility and
agricultural land;

To the east: Union Pacific railroad track, beyond which lies agricultural land;
To the south: 390" Street, beyond which lies agricultural land; and

To the west: 470" Street, beyond which lies agricultural land.
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The Existing Plant is situated in an area that is generally rural agricultural crop land. Farmsteads and row
crops, mostly corn and soybeans, are predominant in the area. The nearest school, hospital, and residential
areas are in the City of Emmetsburg, approximately one mile to the northwest of the Project LIBERTY location.
AGP, a soybean processing facility, is located immediately to the north of the project site.

21.1.2 Existing Plant

The Existing Plant includes the following industrial activities:

e Corn receiving by truck, then transfer and storage in grain bins;

e Corn cleaning;

e Corn processing for use in the fermentation process;

e Batch fermentation;

e Ethanol distillation;

e Denaturant receipt by truck;

e Ethanol and denaturant storage in above ground storage tanks;

e Ethanol load out into trucks and rail cars;

e Spent grain drying, storage, and load out into trucks and rail cars; and

e Supporting operations such as cooling towers and an emergency generator.

Figure 2 — Emmetsburg Process Flow Diagram shows the process flow diagram for the Existing Plant.

Corn from local farming operations is brought to the facility and unloaded in a receiving building from both
hopper bottom and end dump trucks. The trucks off-load the grain into a grain receiving pit inside a grain
receiving building. The grain is transferred from the receiving pit by an enclosed conveyor or grain auger to a
grain leg. The grain leg elevates the grain to a head house and distribution conveyor. The grain is conveyed
to the six grain storage bins. The Existing Plant processes approximately 18 million bushels (MMBu) of corn
per year.

The Existing Plant removes the corn from the storage bins using an enclosed conveyor or grain auger and
transfers it to a grain leg. The grain is fed from the grain leg into a corn scalper which cleans the grain by
removing the dirt and debris. Following cleaning, the grain is transferred into a surge bin.

From the surge bin, the corn is gravity fed via spouts into one of four mills. The mills grind the corn to the
appropriate size for optimal fermentation. The ground corn is conveyed to a slurry tank, mixed with heated
water to form a mash, and pumped to one of five batch fermentation tanks. Yeast and enzyme are added to
the mash. The enzymes break down dextrins in the mash to glucose, which is converted to ethanol and
carbon dioxide (CO,) by the yeast. The fermented mixture is called “beer” which contains approximately 18%
ethanol. After the fermentation process is complete, the entire contents of the fermentation tank are pumped to
the beer well.

The CO,, which is saturated with ethanol, is vented from the fermentation tanks to a single pass wet scrubber.
The ethanol is adsorbed in the water. The fermentation process also produces small amounts of methanol
and acetaldehyde. These compounds, when emitted to the atmosphere are defined by the United States
Environmental Protection Agency (USEPA) as hazardous air pollutants (HAPS). The scrubber water also
adsorbs these compounds.

The distillation and dehydration process separates the ethanol from the beer re